abundances are available from the spectroscopic study of Am decay by Baranov and Shlyagin. 12 The total conversion coefficient of the 59. 6-kev gamma ------ ... -· -
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All of the data in Table . II have been used to arrive at the following mean value for the ratio L 1 /L 1 /Lm = 1. 9/3. 8/L 0. The corresponding theoretical value is 1.1/l. 0/l. 1, which can be seen to be distinctly different. Now if we employ the experimental total L-shell conversion coefficient, a(L) = 0. 80, the absolute L-subshell coefficients may be determined. The results are listed in the top line of Table III and are compared with theory. It is seen that Table IV , the M-subshell conversion coefficients of the 59. 6-kev transition are given. These are calculated from the value a(T) = 1. 0 discussed above and the relative electron intensities found by various workers. We shall be concerned with the El transitions of 74. 6-and 43. 1-kev, but it might be mentioned that two other El transitions have been identified.l, 9
and one of these (the.:ll8-kev transition) is shown in Fig. 2 . The conversion coefficients will not be discussed because accurate and detailed data are not available.
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The alpha spectrum of Am 2 43 and associated gamma spectrum show that 99% of the transitions .go through the ~4.~ 6-kev state.
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The value for a( T) 43 is taken to be 1. 2, which was obtained by using the theo- The half life for the 43-kev E2-Ml transition can be estimated in the manner to be described, and, by making use of the population of the 118-kev state (11. 5%) and the intensity of the 118-kev photon (0. 5%), the half life for this transition is readily calculated. Finally, the branching ratio rules of Alaga and co-authors 25 for transitions between members of one rotational band and one energy level of another, permit calculation of the lifetime for the 75-kev transition when that for the 118-kev transition is known.
The half life for the 43-kev E2-Ml transition required for the above is estimated as follows: The E2 radiative lifetime of a transition between adjacent members of a rotational band such as this is known from Coulomb excitation studies 26 to be about 100 times shorter than the value given by the - This method of estimation gives a half life of 2 x 10-9 seconds for the lifetime of the 74. 6-kev state, which value gives reason for believing that the measured upper limit, 1. 6 x 10-9 seconds, is not far from the actual value.
If we take a round number of 10-9 seco.nds, this half life corresponds to a retardation of 5000 from the value calculated with the single-proton: formula of . 18 Moszkowski.
From similar reasoning, the 44-kev El transition can be shown to be retarded by a factor of 2 X. It will be noted that theory has L 1 conversion more prominent than LII, whereas the measured values are the opposite. Other relations are also anomalous.
The absolute. subshell coefficients can be obtained from these subshell ratios and the total L-shell coeffici;ent (0.145 ± 0. 03). These are listed in Table \Ill That is, the assumption that the entire electron intensity, 16%, belongs to the Ml-E2 transition coupled with the smallest conversion coefficient expected for an Ml-E2 transition (that of a pure Ml, for which a(L) = 70) leads to the conclusion that the maximum photon intensity of the Ml-E2 transition Table VIII for comparison with the experimental data. Ewan et aL also pointed out that the discrepancies could not be explained by M2 admixture.
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t 1/2 I. 9 X I o- The low-lying excited states of these two isotopes have certain similarities both in their energies and in their decay properties, as shown in
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X. 2. 0 ± 0. 3, which is more than an order of magnitude greater than the theoretical value, 0. 14. As seen in Table I , this transition has the greatest factor of discrepancy yet noted for El conversion. The experimental value (2.Q) is actually closer to the theoretical Ml coefficient ( -6) than it is to Table X. -26-UCRL-8786 are larger than the theoretical value for a.{M 1 ). Brysk and Rose42 showed for the electron-capture process {in a non-relativistic approximation) that the transition probability for sl/ 2 electrons should vary approximately as the probability density of the radial wave functions {of a hydrogen-like atom) within the nucleus.
If we make the same .assumption:.' for the internal conversion process, the con- Only M-subshell ratios are available for this low-energy transition.
The results are summarized in Table XI.   Table XI M-subshell conversion coet{icient ratios of the 25. 7-kev transition in Pa 2 . seconds, and Hoff, Olsen, and Mann report 3. 7 ± 0. 4 x 10 235 seconds from Np decay. We shall adopt the average of these values, -8 4. 1 x 10 seconds.
With the photon intensities as given above, the partial half life of the -7 -7 84-kev photon is 5. 7 x 10 seconds and that of the 26-kev photon is 3. 3 x 10 . 18 seconds. These lifetimes are longer than the single-particle estimates. (The intensity of 'I 86 used here has already been mentioned and the value for the conversion electron ratio (e 57 je 86 ) was found 39 to be 2. 0 ± 0. 6.)
The ratio of L-s.hell. conversion to total conversion in this case was ------------------2 8 6 kev In every case in which L-subshell coefficients could be determined, the experimental data are consistent with the interpretation that the El conversion coefficients in the LIII subshell agree with the theory. .In the case of the 106. 1-kev transition in Pu239, the LIII conversion coefficient is not available.
In three cases where the L conversion coefficients are known with relatively small error, it is definitely established that the experimental L 1 and The existence of anomalies of this type was predicted by Church and Weneser 57 in a theoretical discussion of magnetic dipole matrix elements.
They point out that the finite nuclear size can give rise to additional nuclear matrix elements for the process of electron ejection which are different from that for gamma-ray emission. The connection with the correlation noted in this study is that the electron-ejection matrix elem.ent need not vanish when that for gamma-ray emission does, hence the anomaly in conversion coefficients may be related to the retardation in lifetime for the radiative transition.
The theory for this problem for El transitions has been dealt with in some detail by Nilsson and Rasmussen. 8 Since the anomaly in conversion coefficients -36-UCRL-8786 is nuclear model dependent, it is not surprising that a complete description will, of necessity, be complex andinvolve selection rules appropriate to the nuclear modeL
In Fig. 7 we have plotted a function of the L-sub shell conversion coefficient anomalies against the retardation of the photon lifetime.
We have been unable to discern any systematic trends in the deviations of the L 1 and LII subshells individually. Hence in presenting these deviations graphically as a function of photon transition probability we define the following "total anomaly factor'': Because there seems to be no anomaly in LIII conversion, the last term 1n
is equated to zero. We have evaluated this factor for each of the transitions discussed here, and we plot these factors against the photon retardation factors (t /tth . 1 t ) in Fig. 7 . (In the use of the Moszkowski singleexp'
eor s1ng e-pro on proton formula for photon lifetimes, the statistical factor wa_s taken to be unity.)
It appears from this graph that the conversion anomaly as defined here is roughly proportional to the photon retardation. The theoretical values of a.(L) used in the calculation were those of Sliv,t; and Band. 13
In several cases where only experimental M-sheli coefficients are av,ailable, we have evaluated the "total anomaly factors'' from M-subshell ratios alone, by equating the experimental Mill relative electron intensity to the theoretical Mill conversion coefficient. This is unsatisfactory in the sense that the theoretical unscreened, point-nucleus M-subshell ratios may not be valid, but it is the only direct comparison with theory one can presently make.
The errors shown in Fig. 7 .r. .r. 
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